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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a heat resistant magnesium allay and a heat 
resistant member thereof excellent in strength and corrosion resistance. 

SOLUTION: This magnesium alloy has a composition containing 6.0 to 8.0% Al, 2.0 to 
4.0% Ca, 0.1 to 0.8% Mn, 0.001 to 0.05% Sr, 0 to 0.5% Si and 0 to 0.5% Zn, and the 
balance Mg with inevitable impurities. The heat resistant member is obtained by subjecting 
the same to injection molding into a die in a half-melted state with a solid phase ratio of 
^50%. In this way, the magnesium alloy having excellent strength and heat resistance 
equal to those of the conventional material cap be obtained. The alloy is also excellent in 
castability, and the heat resistant member excellent in those characteristics can easily be 
obtained. 



COPYRIGHT: (Q2001 ,JPO 



\ 



d9) B*m&ff!f (jp) 02) iSt ?j# If # (a) mmam^mtm 

#$200 i -316753 
(P2001-316753A) 
(43)&BBB ¥f£13*pll/!16U(2001.11.16) 



(51) IntCl. 7 




F I 


f-?a-h*(##) 


C 2 2 C 93/02 




C 2 2 C 23/02 


6 2 2 D 17/00 




B 2 2 D 17/00 Z 


C 2 2 C 1/02 


5 0 3 


C22C 


1/02 5 0 3 L 






Mil* m it*9i<Z>*3 OL (£ 8 H) 




««2000- 137672C P2000- 137672) 


(7i)maA 


000004215 










(22) HUSH 


3p6£124g 5 M 10 H (2000 S 10) 




■xffM^Kmmztm - r s x # 2 n 






(72)«?Mf 


mm zm. 








1 TS 6 # 1 








WsS^ttB^SK&lf??!*! 






(72) #98? 


itrM w& 








1 T@ 6# 1 














(72)»W# 


rtffl ft 5 ? 








JE&m»Ttf56SS«i»&lt I TB 6 # 1 ^ 














(74)ft8A 


100091926 











(54) [^^©«*W i^tt^irfl»^«cen&V^->^A^*A^^^>>A'&^tf 



(57) iwm 

tl»*#gft] A 1 : 6. 0-8. 0%. Ca : 2. 
0—4 . 0%, Mn : 0. 1-0. 8%. S r : 0 . 0 
0 1—0. 0 5%. Si : 0— 0. 5%, Zn : 0 — 
0 . 5%mt. SSnfr^M gtJj; Wf*nmPFm& 
t>%&vr*is*>J*4&. CLtL*BRB&5 0%&.T<&\r 

mMmmv^mizmta trim Lizsm&mt. 



1 I 



[ft^JSl] Al : 6. 0-8. Ofil%, Ca: 
2. 0-4. 0«*%. Mn : 0. 1-0. 8fC*%. 
Sr : 0. 00 1-0. 0 5«i%. S i : 0-0. 5 
ft»%. Zn : 0-0. 5mi%i^L. S&WMg 

[Mmm21 T^®7PHWC00-h. Cu. Ni, F 
e . C 1 CO 1 SlilBcfc Wt , C u : 0 . 0 1 
T. N i : 0 . 0 0 1 9M%&T. Fe : 0. 0041 
*%&T. CI : 0. 0 0 3«*%J2lT*Sf#£#*k 
-TS £ k &f#$:k -f&lfSJl 1 IE«wBAttiJ it^ffiS 

[ if 3 ] utifcJB i * it « 2 ciea<^AA> 4, * 
o , Effl$ 5 o %BT0&Ekfmk h wt*mw$mx 

[0001] 
[00 02] 

x ? *-$rtt*)B}£te k k t» fcWJfett£#Kk f S 
*^i>££§?ffi#£|^T'#&7t#>, ©5feg<0;tf-? 

[0003] m/*7J*e&.k LTJ4. 

AS#£& (AS 4 1 , AS 2 1 ) fcAEM^ (AE 

4 2 ) jwsswt* « . $ t, izmmm s ivo *srn 

(1) Al : 1-6%, Ca: 0. 5-4%, S i : 
0. 5-1 . 5%, Mn : 0. 1 5-0. 5%, Zn : 
0. 1-0. 3%5-t-tfMg-^ («f£¥3-l 7 89 

(2) Al : 2— 10%, Ca : 1. 4 — 10%. Ca 
/A 1 so. 7. Si. Zn : S2%. ^±Wtm : < 



! ( 2 ) 001-316753 (P2001-3167 5 3A) 

4%mMg^ («PRH 1 6-257 9 0#4«8) . 

(3) A 1 : 5— 1 0%, S i : 0. 2— 1 . 0%. C 
a:0. 05 — 0. 5%, Sr:S0. l%2"£tfMg 

(1«B¥9-1 0 4 94 2-f&fg) . 

(4) Al : 2— 10%. Ca : 1. 0—10%, S 

i , Mn. Zn, Zr^<fct-| : ^2%. ft± 
«7U*: S4%£#tfMg-£& ( If 9 - 2 7 1 9 1 
9^«) . 

(5) Al : 2—6%. Ca : 0. 5—4%. C a/A 
1 ^0. 8. Sr : SO. 1 5%£"irtfM g££ (ffli 
¥9-2 7 2 9.4 5^4«B) . 

[0004] ±E#^fc*j»t*isih7as^)fpffl casAn 
x'm^mmfc&fa (m Si 7 ai, 2 > zmfci. -e 

CaliAl **V^4M sfccOH-CSHua^KISHt^il 

Mgt <vfflx'mk5.<v-&mffl<t-&m ( m g 2 sd £^ 

(±4: LT 5 7i/a^ « A 1 k Ofirc&MSHfcS- 
L . iS?SO«£»hWk k i U -rffifittt£ 

[000 5] 

[ HBJ^^ L 4 o k -f & SHU ] L*» L . ±lfi LJtfig* 
■fr&fc«>fc:ffl«oiB636<H6fiT^43& t . ^5cHT5£ 

mtgLt&t&mzm^xv&ix^z. mm. 

T'i4. »*&m±S*&3tA(CAl^Znt*W$-frT 
US**, a l ^^<^iirf-Sk. ffiM^T-^oBtv^S 
IBHK^rTft&Mg, 7 A 1 ! 2 &«JP§-^^/ti6, 
ttcoffiTk i: t tc^ U ~ym.&*i8rFZitX Lt o . 
*?t, Zn$-#<^lo-rSi:, ^U-7«Sttt*fiTS 

(4 ^ u -7im<v fa± nzimM&b & * 4 . to ^ x h n 

IBBH^ft 4 . Ca^Si {4, ?I5S3$$ k fc t tc^ y 
-5»k$9ttSr«T$-ttl.±. »Jii!l*USStt* t ifiE<=Sr*. 

$ t>izmuAcr>m±t t uzn&mpMmz&fctz . 

»fc, Mg-A 1 - C a ^{4. *iJ87q*^*i5flr^ 

^3^. bm&s&t Lxmtzti&tf* -ffirtc? y-r 

Wfe£n&fzMz>£gti:2'MA%y±cDC a Sr#Wr^» 
k, iftfttt**L<^t;$-ti:SkudX^**LTV^ 
4 . iJfc* S i {4C a k ^-C-ft^SrffM L^-T< , 

f. Wffi Lfcf^ffl ( §1565^ $ k ? y -n#tt<?5|fti±ff 
ffl) tSMMWcfWifctfTSarv*. KLh^idC, « 



t 



!(3) 001-316753 (P20 0 1 -3 1 6 7 5 3A) 



<aaoMfcw»< . -e^fc 

[0006] *f|BJ{i±ie<0 J: a =5rtt*^^BIH*» 
[0007] 

d-hmi&SPm. Al : 6. 0—8. 0W4 
%. Ca : 2. 0—4. 0«»%. Mn : 0. 1 — 0. 
83JA%. S r : 0 . 0 0 1—0. 05 S i : 

0-0. 5Ufi%. Zn: 0-0. 5«*%***U 

SS&#M gi5<fc t/^riew^^*^^ & £ t t 
[0008] gi2 <o5M8<oBAtttj iwaaitt^«#ut 

^<0d*>. Cu. Ni. Fe, C 1 <0 1 BCLhfc&Vi 

Cu : 0. 0 l«4%JilT. N i : 0. 0 0 1 «4 
%mT. Fe : 0. 0 04fl%JaT, CI : 0. 0 0 
3 Stt%&T£ttt££*l b Z t £ mit -t h . 

[0009] m3(?>mic?>M&&&£v c mfmimtLt: 
-?y*i/*9j*&*frMt o . snap 5 o %aT<n^±m 

[ooio] jaTfc*^^^^*^'? A-^ja^off 

#^<0#WS«S*%T'^$iXTV^. Al : 6. 0 
-8. 0%AlliMgffiCll IJfcA,ifB»-tir$\ M 
sWfli^@irafc«ilfi$*l£8*. MgfcSl^Ca 

tih . c Co i: # , Ai^'6 x*»ra«iMrra & ^ 
am&n-f&. Ai-ir*4^6. 0-8. 0% 

[0 0 1 1 ] Ca : 2. 0 — 4. 0% 
CafiMgfcit/A 1 fceoia^&aiBHfc^fljfcJBjSU 



^i^2%*)lT(456m*^T'{i'5:<. 4% 
-f£. ZCOtzfr. Ca^-i-W*$r2. 0—4. 0%KK 

srrs. 

[0 0 1 2] Mn : 0. 1—0. 8% 

4 F e *HHPf6 i h fc J: 0 , W^tt^-ft^fP 
»Jf4. 0. 1 %*»fT{iS&**%4i-Ctt=flr 

< . o . 8 % £ jigx & t mmp%£ v tfi&fct 

6. ZttSb. MnOirtSifcO. 1-0- 8%fcfK^ 
•fS. |BJ&tf>JiE&T\ TRRSr 0 . 1 5%. ±KR£ 

o. 7 5%^d^-r-g.c7)* { a^ 

[00 13] Sr : 0. 001 — 0. 05% 

ttmrnnztiz sr(i »o 8 a H ai«c»r£ - 1 r 
^ u - raastt ttz 1 1 , flffift<ow*tt& 

0 0 1 %*}H-C(iiBfttt*^-C{±^< , -3j . 0 . 0 

<D^\±JM.»>^<r)X\ S r<7)-^^T4$- 0 . 0 0 1 — 
0. 0 5%fct6. =5rfc. TGB£0. 0 

02%. ±RS$-0. 0 4%^|IS^•S<7)* ^ M*LV^ < , 
[00 14] Si : 0 — 0. 5% 
Zn : 0 — 0. 5% 

in&t:{&TZ-1t&<0X\ ±RB£0. 5%£t&. 
[0015] C u : 0 . 0 1XM%&.T 
Ni : 0. 0 0 1S*%OT 
Fe : 0. 0 0 4«i%HT 
C 1 : 0 . 0 0 3«4%1TF 

HlttSr#Jt-m(i'C u : 0. 0 1 %lilT. N i : 0. 0 
0 1 %WT\ F e : 0 . 0 0 4%OT. CI : 0 . 0 0 

3 %MTcr> i mvxtzitmtt&t-thotfmt i < , 
Zhiz. zti^7m<7)£xi l z&^x±M5.¥f®ttmzm 
tz-tntf—mmt lv\ 

[00 16] 

t>tix^h-ftmi$m^~hzttfx'* z, . mmztitz-? 



!(4) 001-31 6 7 53 (P2001-316753A) 



[0017] ISicOTSEEmm-Cit. ®ML?zHr& (¥ 

WW=«JW-*IRfc:fciMHtJ:<il»r*. ffivMHA» 
eOtffcWi*. 4fc»6*ifc**Hi, JMSWrjiatfit 

•y ^S^fafctt^T DIM ^«ftP* 0 . il!»KW*tf>fil 
[00 18] 

ittt4iSEISiI8cO— or&S^JRItajfi&J^ (IBBW> 
*4 5 0 t ) Sr^fflLit. mfe&&iVimt LXCO 

i t^i-. emti . m.m^n^ o *>&s>?&g (443 

K) . ftiftSS ( 1 . 7n/s ) Sr-^tLT. #«R 

fr^^t^-e-c m-maw^iiffl^ ( » 0 % ) 

fc**J:3*c^U^iailE<!0**?(gfl;S-fr (85 3 — 9 

03K). w-ftmm.® 6mmcr>7v --rw&x tmm2 

[0019] ±£^f=*fLa*i«»Klt*1Tlr\ 1 0 

mm, m&&£t$ft& c an-^it jg^^h <op 

aWftSfl-CV^*. f**)^, Ca*#2 



M g - A 1 S^AOWAtttt, A 1 S^iOitink k fc 
A4fcfcfc3K*%mK<aC a All 

ifl£tt£f&&£k#liU\ 03 tt. CatfMg^ 
fctJWC. 8fct7GfrC£>l>Sr s Ba, Si, Zn, M 

8 wet, w*ttiaanffl«*i^^A*:idatLT*J4>*f. 

[0020] &1z. V-zri&Wrlz^X. fmm 

ji&£T/mm^$:^z.x7v-7imz'fr^\ *<?>m 

<r)&,\s-? \) —■7mm&-&t>t:. fi2 tcti. m^fiE^ 7 0 
M P a . i£l&S£4 2 3 Ktcfetf|,«/Js^ U 
^tTV»|> 0 S4T'{i. KIKBK4 2 3Kfc:tJ»t*. fi 

/jN^y-rajgiM^i57jkow#s-^LTv^. £« 

HSr»C Ca*aSSnLTV^^AE4 2i:. Ca^3 

tfntttzmtlX C a **#f-«ttg|fr«^^ U -T# 
ttteoviTflHftttjWWFteJfiror < « . ifc. Sr^ 

^ttlcS^S*** tT v^S £ t {i^r< . C a (c J: S 9 V 

A50MPa feints . u -Tjgmttmm&t 
Jjmx'WV-yWioam, ttb-h? v -tw<t> 

5lfiS$^l>ItajHtroElffi**<5 0%lilTT$)ix(±\ ^<7) 
[0021 ] 



!( 5 ) 001-316753 (P2001-316753A) 



# 
m 


* 






5fe 
■«( 


88 


u 
















4* 






2 




IB 


« 






m 




« 






IK 


® 




c 






u 


§ 
© 
Ml 


CO 

o 
q 
d 
VI 


CO 

o 
o 
d 

VII 


1 
d 
Mi 


§ 
d 
VI 


§ 

d 
VI 


CO 

8 

d 
VI 


i 

d 
VI 


§ 
© 

VII 


CO 

8 

d 
VI 


CO 

8 

© 

Ml 


CO 

o 
o 
© 
Ml 


CO 

8 

© 
VI 


CO 

8 

© 
Ml 


CO 

8 

d 

Ml 






d 

va 


N* 
o 
© 
d 

VII 


>f 
o 
q 
d 

va 


§ 

d 
VI 


d 
VI) 


s 

o 
d 
VI 


S 

o 
d 

VII 


S 

o 
d 
VU 


«r 
8 

d 
VI 


o 
VII 


d 

Ml 


o 
d 
VI 


S 
© 

d 
Mi 


© 

Ml 


d 
VI 




5 


o 
d 
vo 


o 
d 
VU 


© 

© 

d 
VI 


© 
. © 
d 
VII 


o 
o 
d 
Mi 


o 
o 
d 

VII 


Q 
O 

d 
VI 


Q 
O 

d 

VU 


o 
© 
d 
VH 


© 
o 
d 
Mi 


o 
o 
© 

VI 


o 

o 
d 

Mi 


© 
o 

d 

VI 


O 
o 

d 

VI 


© 

© 
d 
VI 


m 

g 


3 
U 


o 
d 

VII 


o 

d 
Ml 


o 
d 
VI 


q 
d 
VII 


o 
d 
VI 


© 

d 

VII 


q 

d 
VTl 


q 

d 
VII 


q 
d 
VI 


q 
d 
Ml 


© 
© 

M! 


o 
d 
VI 


o 
d 
VI 


o 
d 
VH 


o 
© 

Ml 


a 
s 


I 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


rH 
rH 


at 
oi 


c 

IS} 


I 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


c3 

d 


1 


1 


ft 


55 


I 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


cO 

d 


1 


1 


1 




od 

PQ 


I 


1 


1 


1 


1 


1 


1 


1 


1 


1 


in 
o 
o 
© 


1 


1 


1 


1 




u 

(/} 


I 
















CO 

O 
o 
d 


rH 

CO 
O 

d 


1 


1 


1 


1 


I 




r* 

s 


o 


Si 

O 


CM 
CO 
d 


CO 
CN 

d 


CO 
CN 

d 


CN 

d 


o 

CN 

d 


CN 

d 


CN 

d 


CO 
CN 

d 


o 

CN 

d 


i— ( 

CN 

d 


CO 
CN 

d 


CO 
rH 

d 


00 
CN 

d 




a 
U 


1 
1 


CN 

tH 


tH 


rH 
CO 


o 

CO 


o 

CO 


o 

CO* 


rH 
CO* 


o 

CO 


CN 
CO* 


CN 


o 

CO* 


rH 

CO 


i-H 

CO* 


} 




< 


1—1 
CO 


CN 
CO 


CN 

to 


l-J 
CO 


o 


a> 
N* 


CO 
CO 


00 
t>-* 


CN 
CO 


r-i 
CO 


CO* 


CN 
CO* 


t-H 

CO 


CN 
CO* 


CO 
N* 


l 

n 
& 


o 

CO 

6 
< 


rH 

CO 

U 
< 


CM 

<o 

Si 


CO 
CO 
CO 

Si 


CO 

o 
< 


CO 

■s 

< 


CO 

o 

< 


CO 
CO 
as 
O 
< 


CO 

« 


o 
o 

CO 
CO 
CO 

a 

Si 


cu 
o 

1A 
CO 
CO 
a) 
f& 


CN 
O 
CO 
CO 
CO 
ccj 

Si 


CN 

o 

CO 
CO 


CO 
CO 

W 

03 

Si 


CN 

3 




iH 


CN 

±2 


CO 

±* 




lO 

s 
& 


CO 


IS 


00 


r-l 
3 


CN 

m 




£ 

±2 




CM 
»— « 

$ 


CO 

£ 



0022] [f!2] 



!( 6) 001-316753 (P2001-316753A) 











JfctMUl" 


ACa60 


0.07 


8.73X icT 7 




ACa61 


0.08 


9.73X 10* 10 




ACa62 


1.96 





Jt*«4 


ACa63 


2.24 


3.77X 10~ 10 




ACa43 


7.39 


- 




ACaS3 


9.84 






ACa73 


6.44 






ACa83 


5.47 







ACaSr63SOp 


0.08 


2.76X 10~ 10 




ACaSr63300p 


0.08 


3.27X10"'° 




ACaBa6350p 


7.58 






ACaS6302 


4.16 






ACaZ6302 


2.59 






ACaE631 


0.32 




WS««13 


AE42 


0.06 


1.15X 10" S 



^-T'Wfte : ft 70MPa, 

[00 23] 

V^&lZXtHi. Al : 6. 0-8. 0«i%. C 
a : 2 . 0 — 4 . 0®fi%. Mn : 0. 1—0. 8MM. 
%. S r : 0 . 0 0 1—0. 0 53t£%_ S i : 0 — 
0. 5«*%. Zn : 0-0. 5«*%££*TU SStf 
■^MgfcJ:lPRr516«PI^fift4»i5,**<0-Cs 315103$ 

i> mit'&tf&mx'h h cox- . wkhm^x-fo o . t 



[02] «*tf5v^*i/«>A-^AKiUT-(c*J»t4BA 
iJTTSr, Ba, Mm. Si. Z n8antf>lB#£jjc$- 

[04] v^^A-^AKitM-fcov^. WlfciftK 

4 2 3 K(Ci!{t^e/jN^ U-T5»efcfiWJ6*i:^)H« 

5 OMP afcfcJtift/M U-raM&fcKHaKfcoW 



:(7) 001-3 16753 ( P2 00 1 -3 1 6 7 5 3A) 



[01] 



[02] 



- 


c 








\a* ° 














9 


s 





ACa60 ACaSl AC&62 



ACa63 



\ 

u 

§ 




AC&43 



ACa53 ACaS3 AC&73 



AC&83 



[03] 



[04] 



10 



2 - 




g 



8 



ACaSr635Qp ACaBs53SQp ACaS€302 ACaZB302 AC£S31 
^fctSS* (#5:3- K) 



10"' 



r7 



10 



S io" e 



8 



10 



•10 



10" 



T 1 

gtBSE : 423K 


■ iii 




—A— ACa63 






-O- ACaSr63SOp 






-o- ACaSr63300g 


/ 




-O- AE42 








* ■ 


— i 1 i i 



40 50 60 70 80 90 100 

3>ftiftt5J6?J, HPa 



!(8) 001-316753 (P2001-316753A) 



[05] 



10- 



B 

i 

5 io- 10 



10" 



zoo 

— I — 



17b 150 




— A™ 


ACa63 


■O- 


ACaSr63»0p 


— c~ 


ACaSr63300ii 




AE42 



a 002 a 0021 a 0022 a 0023 a oo?4 a 0025 



